Cytotoxic and apoptotic activities of diarylheptanoids and gingerol-related compounds from the rhizome of Chinese ginger.
Ginger is one of the most widely used spices and has been used in traditional oriental medicines for long time. Its extract and major pungent principles have been shown to exhibit a variety of biological activities. In order to find more active constituents and evaluate their structure-activity relationship (SAR) we isolated from the rhizomes of Chinese ginger (Zingiber officinale Roscoe) five new diarylheptanoids along with 20 known diarylheptanoids and gingerol-related compounds and studied their cytotoxic and apoptotic activities against human promyelocytic leukemia (HL-60) cells. It was found that compounds 1a, 2a, 5, 6a, 6b and 7 possess significant cytotoxicity against HL-60 cells (IC(50)<50 microM) and that the cytotoxic activity is associated with the cell apoptosis. SAR analysis demonstrates that the following structural determinants contribute critically to the enhancement of the activity: (i) acetoxyl groups at 3- and/or 5-positions of the side chain; (ii) the appropriate longer alkyl side-chain length; (iii) the ortho-diphenoxyl functionality on the aromatic ring; (iv) the alpha,beta-unsaturated ketone moiety in the side chain. These provide useful information for potential chemopreventive drug design.